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157] ABSTRACT

A receiver-dehydrator assembly for use in an automo-
bile air conditioning system 1s provided which incorpo-
rates a seamless, aluminum canister with universal-style
inlet-to-outlet connector construction. The universal
orientation feature consists of an octagonal perimeter at
the top of the canister. which accommodates location of
the outlet connector in relation to the inlet connector in
any 45 degree radial increment. Mechanical joining
processes are employed during the manufacturing of
this assembly, so as to maximize the cleanliness and
dimensional integrity of the assembly. The versatile.
one piece canister design provides a clean, seamless.
leak free integral assembly.

7 Claims, 1 Drawing Sheet
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UNIVERSAL SEAMLESS
RECEIVER-DEHYDRATOR ASSEMBLY FOR AN
AUTOMOTIVE AIR CONDITIONING SYSTEM

The present invention relates to the manufacture of a
receiver-dehvdrator assembly for an automotive air
conditioning system. More particularly, this tnvention
relates to the manufacture of such a receiver-dehydra-
tor assembly using mechanical joining processes so as to
form a seamless. leakproof assembly having a universal
design adaptable to a variety of inlet/outlet configura-

tions.

BACKGROUND OF THE INVENTION

Air conditioning systems are routinely employed
within automobiles and other vehicles for creating com-
fortable conditions within the passenger compartment
for the vehicle occupants. At outside temperatures
above about 70° F.. it is difficult to maintain a comfort-
able passenger compartment temperature without first
cooling the air that is being blown into the passenger
compartment.

Typically. cooling of the air is accomplished by first
compressing an appropriate refrigerant, such as the
fluorocarbon known generally as Freon, or some other
alternative refrigerant. Within an automobile, the en-
gine-driven compressor compresses the vaporized re-
frigerant, thereby significantly raising the temperature
of the refrigerant. The refrigerant then flows into a
condenser where it ts cooled and returned to its hquid
state: thus, the heat added to the refrigerant in the com-
pressor is transferred out of the system. The cooled
liquid refrigerant is then sprayed through a thermal
expansion valve into an evaporator where 1t 1s again
vaporized. The heat of vaporization required for vapor-
izing the refrigerant is drawn from the incoming outside
air. which is blown through the evaporator. Excess
humidity contained within the incoming air 1s removed
as condensation on the evaporator, therefore also dry-
ing the incoming air. The cooled. dry air then enters the

passenger compartment of the vehicle, while the refrig-
erant is drawn back to the compressor where 1t can be
again compressed and the cycle repeated.

In this type of automotive air conditioning system, 1t
is common practice to employ a receiver-dehydrator
device between the condenser and the thermal expan-
sion valve. The purpose of such a device 1s to remove
any remaining moisture from circulation by the use of a
desiccant which is provided within the receiver-dehy-
drator and to ensure delivery of the refrigerant in a
liquid phase to the expansmn valve.

Previously, several receiver-dehydrator demgns have
been proposed for satisfying these design requirements.
Generally, the receiver-dehydrator assembly consti-
tutes a cylindrical container having an inlet and an out-
let for connecting into the refrigerant circuit. The desic-
cant is typically contained in a bag which fits into the
bottom portion of the cylindrical container. The con-
struction of the receiver-dehydrator assembly 1s such
that refrigerant flow is directed through the desiccant
so that the desiccant can perform its intended function
of removing moisture from the refrigerant.

Typically. when aluminum or aluminum alloy materi-
als are being used, the fabrication of such receiver-
dehydrator assemblies includes the joining of the inlet
and outlet connectors to the outside canister assembly
by brazing. The brazing process is problematic in that

5,179,780

U

10

15

20

30

(2l
th

40

43

50

55

60

65

| 2

there may be braze residue remaining in the joined
regions which may lead to contamination or pinhole
leaks within the assembly. thereby potentially causing a
loss in the pressurized refrigerant charge. Alternatively,
for aluminum or steel materials. arc welding may be
used to join the connectors to the outside canister, how-
ever the arc welding process is also problematic 1n that
it may result in detrimental dimensional changes to the
assembly.

In addition, often the canister will be formed from
two separate parts, such as two half shells or a base and
a cap, that are joined together around a circular seam.
The two parts are typically drawn or stamped. The
various internal components of the assembly are assem-
bled into the two separate canister parts before they are
seamed together. The seaming process 1s also particu-
larly vulnerable to the formation of detrimental pinhole

leaks if any residue inadvertently remains at the joined
surfaces. Further, misalignment of the two shells may
OCCur.

Therefore, although the receiver-dehvdrator assem-
bly has become a necessary component within automo-
bile air conditioning systems, the manufacturing pro-
cesses used to form such assemblies have been less than
ideal. Accordingly, the industry needs a method for
manufacturing these receiver-dehvdrator assemblies
which avoids the shortcomings of the prior art. In par-
ticular it would be desirable to provide a receiver-dehy-
drator assembly which is manufactured from one inte-
gral piece so that the assembly 1s seamless 10 avoid the
possibility of leakage, and which is characterized by
minimal dimensional distortion resulting from the con-
nection of the inlet and outlet connectors, while retain-
ing the overall integrity of the assembly. Further, 1t
would also be particularly advantageous if the assembly
were universally adaptable to a variety of inlet/outlet
configurations for enhanced versatility of the assembly.

SUMMARY OF THE INVENTION

It is therefore an object of this invention to provide a
receiver-dehydrator assembly for use in an automobile
air conditioning system which 1s characterized by a
seamless design.

It is a further object of this invention that such a
receiver-dehydrator assembly be manufactured using
mechanical joining processes which minimize contami-
nation and dimensional distortion while maximizing the
overall integrity of the assembly.

Still further, it is an object of this invention that such
an assembly be universally adaptable to a variety of
inlet/outlet configurations.

In accordance with a preferred embodiment of this
invention, these and other objects and advantages are
accomplished as follows.

According to the present invention, there is provided
a receiver-dehydrator assembly for use in an automobile
air conditioning system which incorporates a seamless
aluminum canister - with universal-style inlet-to-outlet
connector construction. The universal orientation fea-
ture consists of an octagonal perimeter at the top of the
canister, which accommodates attachment of the outlet
connector in relation to the inlet connector in any 45
degree radial increment.

The aluminum canister is formed from drawn alumi-
num, so as to have an open end. The top end, or closed
end, of the canister is then coined to provide an eight-
sided, octagonal surface. The inlet and outlet connec-
tors are inertia welded to the flats which are provided
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by the octagonal surface at the top. closed end of the
drawn canister. The inlet and outlet openings through
the connectors and the canister wall are formed after
the inertia weld process. so as to maximize the dimen-
stonal integrity of the final assembly.

Within the drawn canister, the internal pick-up tube
(which provides the passageway for the liquid refriger-
ant to flow back to the compressor so as to be recycled
through the air conditioning system) 1s sealed to the
internal diameter of the outlet connector with a me-
chanical rolling and expansion process, thereby avoid-
ing the possibility of contamination due to braze residue
or of dimensional distortion due to welding technigues.
The desiccant bag and pick-up filter are then assembled
to the internal pick-up tube inside the drawn canister.
The open end of the drawn aluminum canister is then
sealed with a spin-closure process after the assembly of
any other internal components.

The seamless receiver-dehydrator assembly of this
invention 1s manufactured using mechanical joining
processes without conventional arc welding or brazing
techniques, so as to provide a clean. dimensionally sta-
ble. leak free unit. |

There are many advantageous features associated
with the receiver-dehydrator assembly of this inven-
tion. A key feature 1s the attachment sequence used for
attachment of the inlet and outlet connectors. The con-
nectors are mechanically fused to the flats on the octag-
onal surface on the aluminum canister by an inertia
weld process, and then the inlet and outlet holes
through the canister are formed. This technique en-
hances the dimensional integrity of the end point loca-
tions within the assembly, since the connectors are not
being fixtured to a radius or a previously punched
hole—either of which may contribute to end point mis-
alignment. Further, the universal, octagonal top to the
canister accommodates the location of the outlet con-
nector in relation to the iniet connector in any 45 degree
radial increment.

In addition, the implementation of the other two
mechanical joining process, i.e., the mechanical expan-
sion joining of the pick-up tube and the spin closure of
the bottom surface of the outside canister, provides a
clean, seamless, leak free integral assembly. The me-
chanical joining processes reduce the possibility of di-
mensional distortion due to welding, as well as reduce
the possibility of contamination of the internal air condi-
tioning system due to flux residues from a brazing pro-
cess. The one piece canister design also offers a degree
of flexibility for the modification of desiccant guantity
or the internal volume, by simply adjusting the finished
length of the assembly during the spin closure process.

Other objects and advantages of this invention will be
better appreciated from the following detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other advantages of this invention will
become more apparent from the following description
taken in conjunction with the accompanying drawing
wherein:

FIG. 1 cross-sectionally illustrates a receiver-dehy-
drator assembly in accordance with a preferred embodi-
ment of this invention which is suitable for use within an
automobile air conditioning system;

FIG. 2 is a top view of the receiver-dehydrator as-
sembly shown in FIG. 1 and shows the universal octag-
onal design with inlet and outlet connectors; and
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FIG. 3 1s an enlarged cross-sectional view through
the outlet connector which has been formed in accor-
dance with a preferred embodiment of this invention.

DETAILED DESCRIPTION OF THE
INVENTION

As shown cross-sectionally in FIG. 1, there is pro-
vided an improved receiver-dehydrator assembly 10 for
use in an automobile air conditioning system. The re-
ceiver-dehydrator assembly 10 incorporates a one-
piece. seamless canister 12 with universal-style inlet-to-
outlet connector construction.

The canister 12 1s preferably formed from an alumi-
num alloy which is sufficiently strong yet formable.
such as wrought aluminum alloy 6010 or 6061. How-
ever, other suitable materials could also be used includ-
ing steels. The canister 12 i1s drawn so as to have an
integral closed, top end 14 and an oppositely disposed,
integral open end which remains open during assembly
of the receiver-dehydrator 10. (This open end is subse-
quently friction spin-closed to form the integral bottom
end 16 shown in FIG. 1 as discussed more fully later.)
The top end 14, or closed end. of the canister 12 is
generally of a reduced diametrical cross-section as com-
pared to the main body of the canister 12 so as to pro-
vide a more efficient design for use within an automo-
bile air conditioning system.

As shown more closely in FIG. 2, the region adjacent
the top end 14 1s coined to provide an octagonal perime-
ter 44. wherein the eight equal sides of the perimeter 44
are preferably formed to be parallel to the longitudinal

~ axi1s of the canister 12 of the receiver-dehydrator assem-
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bly 10. Other forming methods could also be used to
form this octagonal perimeter 44, as well as other sym-
metrically shaped perimeters formed. The inlet and
outlet connectors, 24 and 22 respectively, are each iner-
tia welded to one of the flat surfaces provided by the
octagonal perimeter 44. This octagonal perimeter 44
accommaodates the universal location of the outlet con-
nector 22 1n relation to the inlet connector 24 in any 45
degree radial increment. As shown in both FIGS. 1 and
2, the inlet connector 24 and outlet connector 22 are
spaced apart by 180 degrees so as to be diametrically
opposed. However, this is not necessary since the con-
nectors 22 and 24 can be provided on adjacent flat sur-
faces so as to be spaced apart by 45 degrees, or any
other 45 degree increment around the octagonal perim-
eter 44, thereby enhancing the versatility of the design
SO as to be adaptable to a variety of configurations
within automotive air conditioning systems. .
It 1s preferred that the inlet and outlet connectors, 24
and 22 respectively, be also formed from an aluminum
alloy such as 6061 heat treated to a T6 condition, and be
attached to the octagonal perimeter 44 of the canister 12
by 1nertia welding techniques. Inertia welding is a solid
state, mechanical welding process, which provides a
clean, complete weld. When inertia welding, the con-
nector (either 22 or 24) is attached by a spindle chuck to
a flywheel and accelerated at a high rate, while the
canister 12 is appropriately fixtured. At a predetermined
speed, the power 1s cut to the flywheel and the parts are
forced together. The kinetic energy stored in the
flywheel 1s converted to heat by the friction (upon im-
pact) between the two parts to be joined. This heat
produces a complete interface weld between the parts.
The process 1s repeated for attachment of the other

connector to the octagonal perimeter 44 of the canister
12.
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The welds are tested to withstand at least about
eleven to thirteen foot-pounds of torque to ensure satis-
factory performance during operation. and routinely
surpass this requirement. The actual processing parame-
ters. such as the rate of spinning of the connector. de-
pend on many factors including the mass and size of the
connector to be fixtured. In the receiver-dehvdrator 10
of this invention 1t 1s not unusual for the connector to be
spun at a high rate. such as up to about 10,000 to 14,000
revolutions per minuie, so as to achieve the desired
level of kinetic energy. However, the specific parame-
ters are dependent on the specific materials and applica-
tion, and such evaluations are well within the capability
of those skilled in the art.

The mertia weld process rapidly and uniformly pro-
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duces complete interface welds, with a minimum

amount of dimensional upset to the parts, allowing the
parts to be maintained to close tolerances. In addition,
the possibility of contaminating the internal atr condi-
tioning system from flux residues associated with a
brazing process is eliminated. Therefore, it 1s preferred
that 1nertia welding techniques be used to attach the
connectors 22 and 24 to the canister 12. though not
absolutely necessary. Nor is the use of the preferred
alloys necessary, so long as a suffictently strong yet
weldable material 1s employed.

The inlet connector 24 is in fluidic communication
with the condenser unit (not shown) of the air condi-
tioning system. The refrigerant mixture containing the
refrigerant and possibly oil for lubrication of the com-
pressor. 1s drawn into the inlet opening 20 so as to be

processed by the receiver-dehydrator assembly 10. The

outlet connector 22 is in fluidic communication with the
thermal expansion valve (also not shown) of the air
conditioning system. The refrigerant 1s drawn from the
bottom of the canister 12 through the pick up tube 34 so
as to ensure a continuous flow of liquid to the expansion
valve. |

An advantageous feature of the receiver-dehydrator
assembly 10 of this invention 1s that the inlet and outlet
openings. 20 and 18 respectively, through the connec-
tors, 24 and 22 respectively, and the octagonal canister
wall 44 are formed after the mnertia weld process, so as
to maximize the dimensional integrity of the final assems-
bly 10. This sequence improves the dimensional integ-
rity of the end point locations within the assembly for
subsequent hook up and attachment to other compo-
nents within the air conditioning system, since the con-
nectors 22 and 24 are not being fixtured to a radius or a
previously punched hole, either of which may contrib-
ute to end point misalignment.

A desiccant container 28 1s supported within the main
body of the canister 12, and contains an appropriate
amount of a suitable desiccant 30 such as a molecular
sieve. In practice the desiccant container 28 1S uni-
formly filled with the desiccant 30, however for pur-
poses of illustration of this invention, the desiccant 30 1s
shown randomly dispersed and grossly exaggerated in

size. The desiccant container 28 i1s preferably provided

by a woven fabric bag, but other suitable containers
could also be employed. The perforated, woven design
aliows free flow of the incoming refrigerant mixture
from the inlet 20 through the desiccant 30, so that the
desiccant 30 can effectively adsorb any moisture en-
trained within the refrigerant mixture, while allowing
the refrigerant to pass through freely.

During the preferred manufacturing sequence, the
desiccant container 28 is installed within the canister 12
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after installation of the internal pick-up tube 34. as dis-
cussed more fully later. The internal pick-up tube 34 is
in fluidic communication with the outlet 18 and pro-
vides the passageway to the outlet 18 for the liquid
refrigerant and oil to flow to the expansion valve for
recirculation through the air conditioning system. The
inlet end 38 of the internal pick-up tube 34 is disposed so
as to receive the liquid components of the refrigerant
mixture after they traverse through the desiccant 30.

As shown more closely in FIG. 3, the internal pick-up
tube 34 1s preferably formed from an aluminum alloy.
such as the 6061, and formed to have a bent region and
a reduced diameter neck 26 to facilitate connection with
the outlet 18 passageway. The reduced diameter neck
26 of the internal pick-up tube 34 is sealed to the internal
diameter 46 of the outlet connector 22 using a mechani-
cal expansion process. The pick-up tube 34 is inserted so
that the reduced diameter neck 26 is positioned within
the inner diameter 46 of the outlet 18. The neck 26 of
the pick-up tube 34 is then mechanically rolled to ex-
pand the diameter of the neck 26 within the inner diam-
eter 46 of the outlet connector 18. The neck 26 of the
pick-up tube 34 1s rigidly secured by this process within
the inner diameter 46 of the outlet 18 by means of a
friction interference fit.

By utilizing this mechanical expansion joining pro-
cess, the possibility of contamination due to braze resi-
due or of dimensional distortion due to welding tech-
niques 1s eliminated.

A pick-up fhlter 36 1s then preferably attached by
conventional means 42 to the inlet end 38 of the pick-up
tube 34, so as to prevent the entry of contaminants into
the pick-up tube 34 and the thermal expansion valve.

As noted previously, after the assembly of the pick-up
tube 34 within the canister 12, the desiccant container
28 1s then 1nstalled. The desiccant container 28 is rigidly
secured within the canister 12 by means of mounting
holes provided in the fabric yoke 32, although other
suitable means for securing could also be employed.

The open end.of the drawn aluminum canister 12 is
then sealed to form a closed end 16. The closed end 16
1s sealed using a spin-closing process. The initial cut
length of the drawn aluminum canister 12 is longer than
the finished length of the receiver-dehydrator assembly
10, so as to allow for the closed bottom end 16 forma-
tion. The canister 12 1s appropriately chucked on the
spindle of a spinning machine and then rotated about its
longitudinal axis at a suitable speed. An appropriate tool
such as a spinning wheel is operated to engage the end
of the spinning canister 12 so as to displace the canister
12 material radially inwardly to form the integral bot-
tom end 16. The end 16 typically has a shape which
progressively increases in thickness in the radially in-
ward direction, as depicted in FIG. 1.

During the friction spin-closing operation, the spin-
ning rate of the canister 12 and the feed rate of the
spinning wheel which is employed to close the end of
the canister 12 may be set in such a way that the central
region of the closed end 16 actually becomes molten.
This technique promotes a superior closure. In addition,
the spin-closure technique offers a great degree of flexi-
bility when designing the one-piece receiver-dehydra-
tor assembly 10, since the fimished length of the assem-

-bly 10 can be appropriately adjusted, for modifications

In desiccant quantity or internal volume, during the
spin-closure process. As with the inertia welding pro-
cess previously discussed for attachment of the connec-
tors 22 and 24, the specific processing parameters for
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this spin-closure technique are dependent on the actual
materials and application employed. For the receiver-
dehydrator 10 of this invention. the spin-closing may be
achieved by spinning the canister 12 at a low rate, such
as about 2000 revolutions per minute. while the spinning
wheel 15 spun at an even lower rate of about 20 to 60
revolutions per minute. However, these rates may vary
considerably depending on the particular application.

In summary, the receiver-dehydrator assembly 10 of
this invention 1s a seamless, integral structure, which is
manufactured using mechanical joining processes, SO as
to provide a clean. dimensionally consistent, leak free
assembly. The advantages of this receiver-dehvdrator
assembly 10 are many. By inertia welding the connec-
tors 22 and 24 to the flats on the octagonal perimeter 44
of the aluminum canister 12 prior to forming the inlet
and outlet holes in the camister 12, the dimensional in-
tegrity of the finished assembly is enhanced. In addition,
the universal, octagonal perimeter 44 of the canister 12
accommodates the location of the outlet connector 22 in
relation to the inlet connector 24 in any 43 degree radial
increment. Further. the mechanical joining processes
emploved to manufacture this receiver-dehydrator as-
sembly 10 reduce the possibility of contamination and
dimensional distortion. Lastly, the one piece canister 12
can be modified during the final friction spin-closure
technique to allow for variations in internal volume of
the canister 12.

Therefore. while our invention has been described in
terms of a preferred embodiment. 1t i1s apparent that
other forms could be adopted by one skilled in the art,
such as by modifving the materials or processing steps
emploved, or by modifying the universal perimeter of
the canister, or by modifying the overall design of the
receiver-dehydrator assembly. In addition, it 1s foresee-
able that these teachings could be applied to the manu-
facture of other refrigerant canisters. such as an ac-
cumulator-dehydrator for use in an automotive air con-
ditioning system. Accordingly, the scope of our inven-
tion 1s to be limited only by the following claims.

The embodiments of the invention in which an exclu-
sive property or privilege 1s claimed are defined as
follows:

1. A method for seamlessly manufacturing a receiver-

dehydrator assembly for an air conditioning system
wherein a refrigerant mixture containing refrigerant
and oil are circulated therethrough, comprising the
following steps:
providing an open-ended canister, said canister hav-
ing an integrally formed closed end, said closed
end having an octagonally- shaped perimeter defin-
ing eight surfaces;
attaching an inlet and an outlet 1 each to one of said
eight surfaces so as to be 1n spaced relation to each
other, said spaced relation being increments of 45
degrees, said inlet being for receiving the refriger-
ant mixture and said outlet being for discharging
same;
securing a container within said canister, said con-
tainer containing a desiccant exposed to the inte-
rior of said canister, such that the incoming refrig-
erant mixture 1s forced through said desiccant so
that said desiccant can effectively adsorb any water
entrained therein while allowing the liquid compo-
nents to pass freely through;
mounting liquid passage means within said canister,
said liquid passage means having an inlet disposed
sO as to receive said liquid components after pass-
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ing through said desiccant. said liquid passage
means being 1n fluidic communication with and
attached to said outlet of said canister so as to recir-
culate said liquid components of said refrigerant
mixture within the air conditioning system: and

fricuon spin-closing said open end of said canister to
form an integral closed end. thereby housing said
contamner and said hiquid passage means within said
container:.

such that said one piece canister 1s essentially seam-

less, and said inlet and said outlet of said canister
are selectively attachable to any two of said eight
surfaces of said octagonally-shaped perimeter.

2. A method for seamlessly manufacturing a receiver-
dehydrator assembly as recited 1n claim 1 wherein said
eight surfaces of said octagonally-shaped perimeter are
parallel to the longitudinal axis of said canister.

3. A method for seamlessly manufacturing a receiver-
dehydrator assembly as recited in claim 1 wherein said
inlet and said outlet are each attached to one of said
eight surfaces of said octagonally-shaped perimeter of
said canister by inertia welding techniques.

4. A method for seamlessly manufacturing a receiver-
dehydrator assembly as recited in claim 1 wherein said
one piece canister, said inlet and outlet connectors. and
said iquid passage means are formed from one or more
aluminum alloys.

5. A method for seamlessly manufacturing a receiver-
dehydrator assembly as recited in claim 1 wherein the
step of mounting said liquid passage means includes
attaching said liquid passage means to said outlet of said
canister by first inserting said liquid passage means
within said outlet, and then mechanically expanding the

mner diameter of said liquid passage means. so as to

effectively seal said liquid passage means to the inner
diameter of said outlet connector.

6. A method for seamiessly manufacturing a receiver-
dehydrator assembly for an air conditioning system
wherein a refrigerant mixture containing refrigerant
and o1l are circulated therethrough, comprising the
following steps:

providing an open-ended, aluminum alloy canister.
sald canister having an integrally formed closed
end, said closed end having an octagonally-shaped
perimeter defining eight surfaces that are parallel
to the longitudinal axis of said canister:

Inertia welding an aluminum alloy inlet and an alumi-
num alloy outlet to a corresponding one of said
eight surfaces so as to be in spaced relation to each
other, said spaced relation being increments of 45
degrees;

forming inlet and outlet through holes in said canister
corresponding to said inlet and said outlet, so that
said 1nlet may receive the refrigerant mixture and
said outlet may discharge the same;

securing a container within said canister, said con-
tainer containing a desiccant exposed to the inte-
rior of said canister, such that the incoming refrig-
erant mixture is forced through said desiccant so
that said desiccant can effectively adsorb any mois-
ture entrained therein while allowing the llquld
components to pass freely through;

mounting an aluminum alloy liquid passage means
within said canister, said liquid passage means hav-
Ing an inlet disposed so as to receive said liquid

~components after passing through said desiccant,

sald liquid passage means being in fluidic communi-
cation with and attached to said outlet of said canis-
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are selectively attachable to any two of said eight
surfaces of said octagonally-shaped perimeter.
7. A method for seamlessly manufacturing a receiver-
system: and | | dehvdrator assembly as recited in claim 6 wherein the
5 step of mounting said liquid passage means inciudes
attaching said hquid passage means to said outlet of said
canister by first inserting said liquid passage means
container and said liquid passage means within said within said outlet. and then mechanically expanding the
| inner diameter of said hiquid passage means so as to
10 effectively seal said liquid passage means to the inner

diameter of said outlet connector.
- - ¥ * ¥ *

ter so as to recirculate said liquid components of

said refrigerant mixture within the air conditioning

friction spin-closing said open end of said canister to
form an integral closed end. thereby housing said

container:
such that said one piece canister 1s essentially seam-
less, and said inlet and said outlet of said canister
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